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-««OK12IS RECEPTOR HDGHRIO 

This invention relate., 
polynucleotid»B «iaces to newlv -f^ 

polynucleotides ' ,J°^^«P"^es encoded .^^^^'^^^ 

polynucleotides and ""^^ Production If ' 

polypeptide o. re^trr"- -"P-^-al^./r 

,7"°^--- receptor whieriast'"^"''" ,s a 
- a che„«.^.e receptor. sol^il^tT ^^^"^^^ ^c^enti.ied 
G-Protein Chenu,ieine Receptor- ^r t^'"'" "^^"^^ as 
rexates to .n^,.^^\Z .LTT^' ' ^-tion 
It IS veil established thar- Polypeptides 
^xolo^ieal processes are ^diate^T"^ ""'^"^^^ -isni.ic^e 
- -gnax transduction pathCa' ^"^"^^^^^^^ 
and/or second messengers e ? ' ^-proteinJ 

331:353-354 Us.i,, . ^Her^in lt' ^ '^«^^wit., ^atur" 
- proteins Participating in pa ""'^"^ rsferreTlo 
P"«:eins. soa« exa„^,„^ ^"^'^^^ with G-proteins or ppg 

receptors, such ^TZse Z .T" '^"^'"^ ^°=^«*e ^i^e ale 
(KobiiJca, B.K et ,i adrenergic agents and ^ 

.«.., ec al.. pNas, 84-46 'in /, dopamine 

IV science. 238:650-„; (iseV J""^ 
Nature 336:783-787 (1988)) \, '"'^^ S'^^ov. j.r., 

p'::"'"' p-ospi:v;p3r°r'"^r^ 

Pi^osphodiesterase. and actuator p^oteiT 

' e.g., protein 
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kiaase A and „ PCT/US95/07173 

hn™ '-y^'-'Ct, uisidi th. c.li . an ensjro 

homones i, a.pe^«,, ^ ch. pU, «"vation by 



" SOP. caciyzM by th. c n ^ "l^lyl. or OTP 

s«v., a ^IZZ^T =-P«"=el. 

■'-•"o. ot Cb. »ig«i. "' " • "lo* tbat co^roi.^, 

'nie membrane Dro^o^ 
celled recap.,.. ^. it. 'rUTT**'' « =-Pr=..iB ' 

represaac trana^abrana .-baUc ^' "° " 

""i. 9r=«b ra«or a=/„ro:: J'^"- " '»™=».. 

dave.^ent fay^opMlic loope''^^/;^"^"^ a. least ei^i.. 

"ceptors includes dopLi„« ^-Protein family of coupled 

«-olepeic drugs x^d ^^"^^^^ "^^^ Mnd ^ 

neuxological disorders. other P-Yc^clc and 

^an^ly include calcitonin 4?^'^' °' "-^-^ of tMs 

adenosine, n«scarinic, acetVlc^iT^"' cAMP. 

tluroau,^, follicle ' Mstaniine 
-^..elial differentiation .ieTr"'"' 

-^orant. cytomegalovirus recepTors et7'" -^°«^opsins. 
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G-protein coupled receuto^o 
coupled by haterotrimericG plot! ^^'^raceilularly 
^ ^zymes, ton channels and trLsoor '° intracellular 

subunlts preferentially st ' "'"'^ «" 

--ulaee various MoL^caT /J^'^'^^" 
Phosphorylation Of cytoplaZ, '""'^'^"^^ a cell, 

receptors have heen .^el^ftd aT^" " 

the regulation of G-Drot«,n ^""Po^tant mechanism for 

coupled receptors. 0-proterco"T''"^ °' ^'^'--e- 
numerous sites ^Jr^:/---" ^ — - 

Chemokines. also referred To 
-re a subfamily of structurally T"'"^^ cytolcines. 
cytolcines. These molecules are a .0 *"°«ionally related 
/ Chemokines exhibit 20* to 75! I '° ^-neral. 

level and are characterized bTT "^ "^^^ ^ 
residues that form two disulfide cysteine. 
-«angement of the first two^' . ^^'^ °n the 

^ve been classified into t" f ^^-o^es 

la the alpha subfamily the T alpha and beta. 

^ one amino acid and 'hence are T"r separated 
subfamily. xn the beta s^f ^ "° " 

« adjacent position and are t '^^'^^^^^ are in 

•C-C subfamily. Thus fa^ f!"'""' "^^"^"^ as the 
Of this family have been identifier. <^««ent members 

intercrine cy^o^Z Jtt^ 
-actions. A hali„«rrfeat" e ^Tt ' ^^'^^^ °^ 

chemotactic migration of Zlt'l "^""'^ ^^^^^"^ 

-«nocytes, neutrophils, t iZl ^^^^^nding ^ 

fii^roblasts. Many chemJkinL i'Zt'^"' ""^^'^^^ 
and are involved in multiple T ^"°""™tory activity 
reaction. These activities tcl ^' ^ inflammatory 

-lease, lysosomal en.y„.e LTe^'trr"^"'"" °' 
adherence of target in^' 

enhanced binding of complement proteins "^'f^^''^^ "i^^- 

proteins, induced egression 
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Of granulocyte adhesion , ^^7^95,07173 
proliferation n ««PPress heoaL ^""^""^tory 

---ratiro^L--^' ---euLit^Tx r"^°' 

srowth factor !>„ "*'^^<=Vtea, „a , »' Promotes 

i"m«olo3ic.I a. Heallns, l»i>atopoi„,^- ' 
-rtteltl;. »uch „ «* " "^•"•» a« 

in .c=o«a=c. """" 

there at-^ ^ ™e aspect 

- ""^.^.'^ -'^^ Saptoi «r"°' ; 
-epto. po!r4ti..roX"' 't^^r 

I» accordance with ""^^^ "seful fragments 
invention, there ar. * '"^""^^ *«Pect 

receptor poly^" Processes fL ^^^^^^ 

co^'ttnsTr^^^^'^^^ - -e pj:rt"^^^ -o<^n, the 

subsec.::: expression ^^--^-^^n, 

under 

«"v,ty o< aa« pol^epti/a. ™ 
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In accordance with yen . ^ . 
xnvention, tWo . further aspect of tho ' 



— accordance wi>h 
invention there a« of the 

aguaation, angiogenesis to "ouad healing 

parasitic Infections. pao^asTs 7°-"^^ 
factor activity. ^ to stlnmiate growth 

la accordance trit-v, 

invention there l« „ 1 *«P«ct of the „r 

provided a m<»*-K Present 
receptor polypeptides of t j " °' -^^sterlng the 
therapy to treat condl^./ Present Invention via 

polypeptides or u^ere^rssr"^' " -«^--P«ssirof'tl' 
polypeptide. «^-«"lon of a ligand for the receptor 

la accordance with scin 
P«3e«t. invention- there ^e «»t»dl„.nt of the 

-ctainisterlng con^nnds to a W ^r"**** Processes of 
activation Of the receptor ^7 ^^'^ ^^^r: - ' 

invention Which are usefTln ,r ^^"'*- of the present / 
allergy, atherogenesi^ t^l f "^^""^ «<^/or treat.«t 

-riirs'iiiCr^'^'^^-^^^^^^ fteT 

anH V. *^^io°8is. Sarcoidosis rho. marrow 
^ eosinophilic syndr^' arthritis. s^ocJc 

la accordance with yet 
"^^ention. there are provxcL^ ^^^^^^ °^ <^^e present 

--C acid -eculenrs::~ ^4r^ 

length to specifically 
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hybridize to tile no 7 

Wntion. ^°^y»"cIeotide se^ences or t.e ' 

Tn = ^® present ^ 

accordance vith stll7 

' -rr.!:::: r ~---cX;: ---- 

in accordanc. y„ !T " ""^'WPtld". ^ 

«~ poTr -"/.err " — 

"«arch. , " P-lPos., '°'='«"9 such 

The,, a.p.T„7, ";°««'^'-B o£ ON, ve=""/ 

or CK. 'B^"""" of the a o™!^ ^ ""Mponaiog 

^'Igure 2 illustrates an » • 
protein chen..i„e receptor" "^'^ °^ G 

-^"^ MCP-X „ceptor. °' "^^^ ^^--^ -vention and 

In accordance with 

' .e„.er i::::"- - — ^ . 

ounan monocytes. is 
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Structurally related to th. r 

^-■^ly- It contains an open „ad ^^""^^^^^-P^ed receptor 
^" acid reslduer;\^pi^,!r^ --^-^ a profem 

"^e polynucleotide of tL 7/ ^"^"^ ^^^^^clx- 

tl^e form of rna or m tho f ^ invention nay L 

stranded or sin^ie-stran^e, ^^.Tf "^^^ 

t:^e coding strand or non-codir , "'^^^^'^ be 

identical to the coding set^l Polypeptide „«y 

or that Of the dipoe.'t:: ^.r^^ ^ ^ '^-0 X. 

redundancy or degeneracy of ' °^ 

ITlrT^ pox^eptideH'^^:°«"= ^^^'^^ 
or the deposited cl»a. ^ ™A of Figure i (sbq id ^0:1, . 



— polynucleotide whir^>^ 

poiypn-ti... o( „^ ^ ^ -^^ "==<... tor ^ 

"•=»re p,a^p„^. ^/^-^^ ccdi^ .e,^e for 
•*«tio„al co^ optional! ' 

"ccp...;, / ' polypeptide. 

The present invention f urt^r °°°-=o<^ sequence . 

her,in,l,ove a..eribea polZ«e„r. ' " « 
fragment. . ^.lo,, „^ d.rit^ """e tor 

deduced 3«no ,crd"rr" ^ "* ^ "'^"^ 



sequence of Figure i 



or the 
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polypeptide encoded by tte cONA of the d • 
-rxant of the polynucleotide ° /^^^-^^'^ clone. The 
allelic variant of the polynu'ectid. "'^^"""^ f/ 

occu„in, variant of the p'olZctotd: ^ ~^^^^y ' 

(SEQ ID N0:2) or the saa:e ^tZT 'T ^ 
Of t.e deposited cloTe ZTT' 
polynucleotides which varian^« variants of such 

derivative or analog of 21 ^ ^"""^^ ^ fragn^nt, / 

or the polypep^i^: ^ od:^^^:^ ^ '^^^ ^ 

Clone. such nucleotide varil\«1^ f °^ ""^^ deposited 

substitution variants and a^'i^^o ^^^^^^ -Giants, 

AS hereinabove indicateT tb. , 
coding sequence vhlch is a ^^^^^cleotide may have a 
-iant Of the coding se;e:ce™l ^"^^^^ 
NO:l) or of the coding seou^,.. , ^ 'S^Q 

'cnown in the art. an allelTl " ■ ^ ' 

a polynucleotide sequence v^h"' " alternate form of / 
deletion or addition^f ole « 1 """" * substitution, 
not substantially alter t^ T -^ch does 

polypeptide. function of the encoded 

The polynucleotides may also ^ 
Of the G-protein chemo^ne receptor T ' ' "'"^"'^ / 
extracellular portion of the ^^ch is the ^/ 

Cleaved from the T„ and intracell T"'"' ""^"^ ^= 
length polypeptide of the preTrt " "^^'^ °' 

^ polynucleotides Of trV°"""°"- 
W the coding sequence fused^n f ""^ 
vMch allows for Purif icaril of " ^ ""^'^^ 

present .invention. The marker '1 ^^^^^P"''^ °f the 
^stidine tag supplied by a pOB"':e"r " 
Purif ication of the -ture polypeptide f ^^ '° ^""'"^ 
t:ixe case of a bacterial hfst or / '° ""''^"^ 

sequence may be a hemagglutinin Ih., taT^en' '"^^ 

^aa; tag when a mamrnalian 
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/ e.g. coS-7 cells, is used Th» 

an epitope derived from the ln«„ corresponds to 

^«i^-n, X.. et al., cTli 3, ""T "^"^^^"""^n P-tein 

The c V ^exx, 37:76/ (1984)) 

producing aToi;:rJde"'cll^.':/:^n " 

and fouoving the coding regL ri^^ Preceding 

as intervening se^ences "n^rL, '^^''^^^ ^^^^ 

segments (exons) . '^n^rons) bet*.een individual, coding 

fragments of the fmi i-.-^^ 
invention „ay ^e used as a hvbw!! °^ "^^^ P««ent 

^i^rary to isolate the full i«^r.^'°" ^^^^ a cBH^- 

=^ Which have a high se ^ ""'^ ^«°^ate other 

si^lar biological act!^ r^^L" '^'^^ ^° ^ 
^ve at least 30 bases and °' '"^^ Preferably 

■^re bases. The probe aTso^ « 

Clone corresponding to a Zi Z^^ ^° ""^^^^Y a crm 

Clone or clones that con^aL "f! '^^^^^^ and a genomic . 
regulatory and pronator r^^" "" including 
«a»Ple Of a screen coopri,^!!:: i»«:rons. J 

the gene by using t^T^Z^^^^''''^ '^^ "^ng region of . 
Oligonucleotide probe. Z^el^ o^^"""^" '^ynthesi.e an ^ 
sequence co«pie„«, to t^t of .T""'""''"^" a 
invention are used to^creen ^""^ °' '^^^ P^^-n^ 

or to determine li 'TZ °' "^"^ ^-«^c 

probe hybridizes to "^"^^ °' '^he library the 



polynucleotides .bich hybrz^T.o tbT'" "^"^^ 
sequences if there is at lea^t Tor ^""^"^°ve-described 
and n»re preferably at !?» Preferably at least 90* 

aeguences. The present in::: ,on" ''""^^ ""^^ 
polynucleotides which hybr^:!!! ! ^^^cularly relates to 
the hereinabove.describ?d '^^^^^^ "''"^"^^ conditions to 

term "stringent col't!rs" '°^ ""d. 
occur only if there is arieast " '^^^'^^'^"^^^n .ixi 

identity between the Z^'^T' ^^^^ 

y ces. The polynucleotides 
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<SKQ n. »0U, „ the .epo.ited cB»u, ''^^ ' 

Altemwivel),, th. polym.cUc.tia. may have .t 
bases, preferably 30 bases M » Mve ac lease 20 

such poi^ciZiaLtr r ""'^ ^- 

"e PoXy„uclect«eT; s ° i NoT " ^•'^^ ^"r " 

or the paly=„cleotide =x « ! " r^^'' "=<>™'y 

pri^r. " or as a diagnostic probe or as a PCR 

l»ly=u"";tid,?hav^rj„.^"" " 
least 90t and ,«,r. pr JL^^ iO~elty, preferably at 

Poly=„cl.„tld, .hlc/.lc:S^^t^'i,r" "^'"^ " • / 

3. base. ,„d preferably aH^atto J"""" " 
».cod.d by such poly,4.oti^. " Polypeptide, 

^.cognition Of .he CstHrmc^'"'' ? "onal 
Patent Proced-u:.. JL!.. °5 •'^""-oraani.M for purposes of 

convenience to those of siS""" T ^"^^ ""^^ " 
admission that a deposit TJL^ th. art and are not .„ 
•n» ...^ence of ^ , r.,„ir.d under 35 o.s.c. 5112. y 
deposltS ^terlts.^s '-I n"'/:''" " 
tb. polypeptldss encoded thate^ ^ T'"'"" 
reference and are controln. mcotpoxated herein by 

."h any descrlptirorsa^.^, Z^T^ ^ 
required to Mice. or s^Tth ^ * "cense «y be 

- such license Is her.;.^'.;. "''^ 
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-id sequence of PigurH sL^ ' ''^'^"^^'^ ^"^-o 
amino acid se^ence ToL, °^ ^^^^ ^« the 

referring to the pol^ept ,e 0^:1 " 

«:he deposited cVm, ^J, tJL ' °" "^"^ -^^^'^-^ by 

substantially the s.Ji:ZZ71ZT" ^'^'^^ "^^^^ 
such polypeptide, i.e. functf^ as . ° °' """"^'^^ 
receptor, or retains the ahili^ J f^^'^^^ 
receptor even though the polypeptide ^ ''^"^'^ 
G-protein che„«,icine receptor f^^ """^ « a ^ 

the receptor. An analog i!cl;^. " 
activated by cleavage of the n ' P-°P~«:ein vhich can be 
active nature polypeptide ^^"'^^ ^"^^^ P-^uce an. 
The polypeptide of the prea^n^ • 

recon^inant polypeptide, a naturaiTll''"'^^^^ n«y ^ , 
polypeptide, preferably a rTcJl ^'^^P"'*^ or a synthetic/ 

The fragment, deL:a:i:nrr.""^^^^^^ ' 
figure X (SBQ n, nO:2, or til. °' Polypeptide 

be (i, one in wLch onTor""'"'" 
residues are substituted with T °' '^'^^ acid 

amino acid residue (preferLlv'"""""''* °" 
residue) and such substituted^^ ^ conserved aaino acid 
not he one encoded by the J^l ^ 
one or of the a^no aCn::!^''' °^ '^^-^ 

^oup. or (iii, w^cL tn"' " suhstituent 

-1th another compound, such as T fused 
half-nfe Of the polypeptid! ^ '° ^he 

glycol,, or Civ, onrj:'ZTj':Lr^'^' ^^^^ethylene 
fused to the n^ature polypeptide "^^^"""^ acids are 

polypeptide or (v, one in Sich a . Purification of the 

IS soluble, i.e. not men^r^e ^ Jd'^T' °' '"^^ P^^^eptide 
to the n^n^rane bound recep^ .^u 'h . '''"^^ ''^^'^ 

P"r. Such fragments, derivatives 
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and analogs are deemed to be within ^ho 
skilled in the ^-rr €^ ^hose 
a in the art from the teachings herein. 

The polypeptides and polynucleotides of the oresent 

The polypeptides of the present invo^^ • 
polypeptide of SBQ id no.2 h ^^^^^^^^ ^he 

polypeptide) as well af„«r P^-^^™!" the mature 

--Xa^..y ^~1 V:^^^^^^ 

ZeShr;?.ridrit~^ ^ S^^^-^ 

preferably a 90* identity, to the L, "''' 

and to portions of s«.h \ Polypeptide of SBQ id M0:2 

As known in the ar^- « - 
sequence and con«.™^ < conparing the Mtfno .cid 

i?^ =si"euce Of a second polypeDtid^i 

.av.nrr::r::^/4^----ep:.de^o;?^-,„_ 

«uu-l.ng,:h Ll™.^,/^!f Prodncinj the corresponding 

freg^ntf^rh^^^roTed^^^""^ therefore, th! 

£»ll-xensth poly^tX 

polynucleotide, M tiror../? " ^tonu ol the 

i^theeize full" f "y b. „..d to 

invention. Polynucleotide, o£ the p„,„t 

producZ'eTol^rtldrr. =' l^-lved in 

intervening e.ouenc^ , " veil > 

•eg»int. "^"'^ l=«vtdual coding 

«nent (e.g., the natural environment 
-12- 
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Pclypep...e, separate. ^roTlLVZ 

n«terials in the natural sZZ coexisting 
polynucleotides could be pa^ o^' " 

polynucleotides or polvn«rT^ ^ , / 

con^osition, and slili '""''^ - ^ 

composition is not p^ ^ its ^"'^^ ^^"^ « 

-e PoIypeptidero/ .i" 
polypeptide of SBQ id mo^, " invention include the . . 



polypeptide) as well as nn, P^^ticular the mature 

— rit. .p^efitL,: "at"rar%r"r^ ^ "^^^ 

polypeptide of SBQ id NO-S and ^'i^ntity) to the 

«:L«ilarity prefe^i" ,T" ^"^^ 90% 

polypeptide Of sJlD^oTL LiTnL/e" 'f""'"^ ^° 

sinxiiarity (still more ^efe^, Preferably at least , 

to the polypeptide of SBQ I^NO ^ "-""^^^^ 
Of such polypeptides with suc^ » ^ ""''"^^ 
generally containing at lea« T"" Polypeptide 
preferably at least 50 amino acids "''^ "^'^ 

As known in tlie 



polypeptides is detexJned'^l '^^"^^^^^y ^'etween two 
sequence and i.s cons^ ^ -^^^ - 

polypeptide to the sei^ce^^a" of one 

Fragments or portTcTs "f L 'T^" ^^^^P"^-' 
invention may be ^lore/for ^."^^P"'^" °^ Present 
full-length polypepJ^e^ pertiL" 'r^ corresponding 
fragments may be employerarf ^ therefore, the ./ 

full-length Polyp^t^det t:™^^^^ ^or producing the ^ 
polynucleotides of the o„/ °^ Portions of the 

synthesize full-ienath . ^^entlon may be used to 
invention. ^'"^ Polynucleotides of the present 

The present invention al 
include polynucleotides of the T ^'^c^ 

aes Of the present invention, host cells 
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Host cells are aen^tir^^n 
transfonne. or transfecter 'itr^r^^' (transduced or 

expression vector. The vector k ''^"^^ °^ ^ 

^orm Of a piasmid. a viral part/ci/' f ^ ^he 
engineered host cells can L ! 

nutrient as a.."* conventional 

Pron^ters, selecting transfor^:f:r^\'^, activating, 
the present invention. ThT^^ anpl^fyxng the genes of 
. ceznperature. pH and the 11^%.^^^' -ch as 

ti^e host cell selected for express ^"^"^^^^ "-d with 

to the ordinarily sicilied a^^^ ^^P^^-t 

The polynucleotides of th« 
enployed for producing polL .T' "^^^^^^ 
techni^es. ^Polypeptides hy reco„^i„ant * 

-eluded i„ any one of TZ^l'^y ^f -7 be 

"Passing a polypeptide expression vectors for 

nonchrc^3«„ai and" synt^tt '^^^-'^^ ^^-o^o^al. 

derivatives of SV40. hr!: . ^ sequences. e.g 
-acuiovi.«3, yeast 'p..^:^^::^^^ P^a.e ^[y 

con^lnations of piasnacS ^ pha^e^^l"" '^^^^^^^ 
^ccinia. adenovirus, f owT p!^ ' """"^ ^"^^ " 

However, any other vector\r\ P-eudorabies . 

replica^Xe and viable " the^'at " " 

The appropriate dna ssn„^„„ 
vector by a variety o7 "^^^ ""^ ^ ^-«ted into the 
-•iuence is inserted Co * '"^^ ^' the oh. 

eadonuclease site(s, by procedre« "J^^^P'^^'^^ restriction 
procedures and others arfdee^" ^uch 
those sJcilied in the art. "'^^^ "^^^ 

scope of 

DNA sequence in 

v-oncroi sequence (s) 
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(promoter) to direct mRNA synthesis As r.n 
e^les of such promoters th*.r-» \ ^^P^^sentative 
SV40 pron^ter, the "f^ ^ ^ or 
Pro^cer an. other pl^^s^o^^ t^cUrof ^^'^ 
.enes in pro.aryotic or euicaryotTc celTor ,h7""'°° °' 
The eocpression vector ■ viruses. 

The vector ^" T ' "r«nawr. 

=. preferably c^,,^. 

dihydrofolate reductase or • as 

C.X1 cuzcur.. or ;:rr^:™n""""^^^^ 

resistance in B. eon tetracycline, or anpiciliin 

aere.:::j:rcrr."ri,rjr"""' 

control sequence, be -T^" ? 'PPropriate propter or / 

« per^t tb, ^« t7^^-r,::7-r^" ,te 

As representative examnlsB o*. , ""^ein. 
•nay be mentioned: ba^al t:here 

yeast; insect IIIITl^ "jfT^'' ^^^"^ 

ania^I cells such as So Z^^T^ ^^^^^^ / 

Plant cells, etc. The ^el^ctiL T 

deemed to-be within the . ^ appropriate host is 

^rom the teachings herexn '"^"^^ ^^"^'^ 

recom^r^Lt ^Z"^^: iT"°° 

s^ences as broadly descTi^TLcTe °^r.7^' " 
comprise a vector, such as a constructs 
vhich a sequence of the inv. ^ °" i""^" 

forward or reverse orientatror J" ""'^ « 

en^diment. the const "crfur^^^^^^^^^^ 

sequences, including, for ex^f! ^^^""^^ regulatory 

example, a promoter, operably 
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linked to the seguence r^^^ 

c^iueace. Large numbers of sti-i«-=Ki- 

PKH8A, PUBIS,, p^ijj (Str.j.. , 

PSV201T, P0G44 03m ' ™"'T°I:»=- PHUiSO, 

P.V. ,P^i, ^.^^ '"ratagene. psvK3, pBPV. ^. 

ons th.y axe repUcable and viable in th. 

Promoter regions can be selected f,-™ . ^ 
-in, .cbloraa^benicoi tra^r"t..rveT„ '""^ 

vector, with selectable rarker. Z or other 

»nQ32-8 and PO!7 p^. ?' 'Pf^"'" vector, are 

include lacl. SI, ^ P'=«."r. 

■—yotic p™„te„ ll-cHde^'.^i^'trL'-' 

•M ~m,e .etallothlonein-I s.i ! retrovirus, 
vector and p™„t.r u Vn .11^^ " "* appropriate 
•kill m the art. ^ ^""i « ordinary 

" bos? c'.irc'o::,r^';b;'' ^-"e- 

ceil can ^V^:^/'^"'^ ■ Tbe 



**wBfc ceii can be ^ u^^y. -w^^ou^^ccs . The 

— :^ian ceil, or . l^^r ^u^:!!::''''''' - a 

ceil, or Che host cell be^^"" ^"^^ " ^ 

^cterlal cell. Xntro<.uctlon of IT^T"" " ^ 

cell can be effected by calciJ construct into tbe host 
Dextraa mediated transfec^! ^^^^^^^^ transfection. DKAB- 

Oibner. M. , T.:TT' 7 ^^^^^^ 
Biology. (1986,,. ' Methods in Molecular 



The constructs in host cells >, 
conventional manner to nrodu. "^^'^ i° ^ / 

the recombinant se<;ence ""^^ ^^"'^^^ ^ ^ 

<3"ence. Alternatively, the polypeptides ^ 
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the invention can i,e synthetically produced by conventional 
peptide synthesizers. "avencxonal 

veas."'T' ^ '"^""^"^ ^ ma^nalian cells, 

yeast, bacterxa, or other cells under the control of 

alThTel\'T""- '-''-'"^ systeJcL 

frl the^ :r '° ^"^^ -^'^^ HN;- <^erived 

iiToni cne DNA constructs of 

Appr=pri.« cacning " invention. 

Hdltio., ccla spring Harbor » v ^,7,, h '""^ 

Transcription of tie ma encoding the polvpaptides =, 
tl« pr.s„c invention ty higher a,*aryotes is Z 
inserting an enha«:«: s^^„ i=to^"act"r ^ ^ 

2^i.s Tcx^l; fr:;:; " — "^p"-. / 

repiicatio. origi! ^ " tHTf^^cJ^ °' 
promoter enhancer t7e =1, <Tt:o»egalovlrus early 

the repiica^n :;i't °° "* « 

origin, ot replication ^Uct^."""' ^'='"** 

tran«or,„tion ot the host cell . " Per-ttihg 

resistance gen. of B. cm. and S_cJ^'V.. "'^■=""° 
a propter derived fron ^ ^. "''^^'nnini - IWl go,,, and 

transcription of ! dZstrel'"-;-;.™..'!' " ^"^ 
propter, can be derived tro», ».guence. such 

-^s such as 3-phos;Lg'i^erreTn.ri^^ ^ 
acid phosphatase or hBa^ \ kinase (pgk) , a-factor, 

-»roiog^„ .^"j:riT^:z"T^Tr 

Phaae with translation init^ati^ and t " 'PP-oprlate 

e^^cellnlar rdir TitL" rtb?le'Se%T;r : 
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can encode a fusion protein including an n . • , 
identification peptide iinparting desired ch!^ N-termxnal 

e.g., stal,ili.ation or si^nfied p^frcJo^:^^^^^^^ 
recombinant product. P^nricataon of expressed 

Useful expression vectors for bacterid! 
constructed by insertinrr = . oacterxal use are 

a desired ^^o^l Ze J 

initiation a^ tel^^. ""'^ '""''^^^ translation 

- a -raiT-irrr^^^^^^^^^ 

-re pbenotypic selectable markers ^ 
replication to ensure maintenanToTthe v " °' 
desirable, provide anpiif.cation Ulirtbr^s: T' 
prokaryotic hosts for tran=^ Suitable 

Within tbe gene ra plluf ^''^^ ^ ^""^ ^P«<=ies 
Staphylococcus, alt^u^^ ^"^-nas, Streptomyces , and 
'natter of choice. " ""^ ^« ^-P^o^ed as a 

selectable marker and bacte^ai ori ' T ^ 
from commercially availl?. . ^ °^ "^^^"^^"^ «*«^ived 

elements of the wel? ^1 TT'^ ^--P-ising genetic 
3^0X7,. coleteitr .ectr!n7"°^ """" ^^^^^ 

P'^^S-s (Pharmacia Pine CheJ^ir nt^l""'' 
(Promega Biotec. Madison, J^^l)' T ' 

sections are combined vith^ ^hese pBR322 -backbone- 

structural se^ence to ^e e^re::::"""^" 

-w^h^o^trLrs::™ ^ - 

selected pron«ter is LuceT T'"^ 

temperature shift or Thl . ^PP^°Priate means (e.g.. 
cultured for an aLt^ontTerod.""""" 
Cells are typically harvested h., 
disrupted by physical >. ^^vested by centrifugation, / 
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Microbial cells e„«, ^cr/us,5.07i73 

cycling, sonication, mechanxJal IT' ^-eze-ti^aw 

^ysing agents, sue. .ec^ora^e „enT"°°' °' °^ 

tiie art. ^""^ "^^^ ^aow to tiiose skilled in 

Various mammalian cell ,.,,1,- 
-'ployed to egress recc^^^T^ '^"^ 
"«™alian egression syst^ , ^les of 

-nicey..^eyf...oMastrd^cre,t;^ '^'"^ ^^^^ 

and other cell i^es ^ '^^^I. 23 :175 

compatible vector, for example the'c^i' °' "Pressing a . 

BHK cell li.es. MammainTet^'.e.sLn ' «^ 

- orig« Of replication, a sT"" ! 

any necessary 
Polyadenyiation site, spi.^e ^ ^i-^^^. 
transcriptional termln..:.. _ ^ ^"eptor 

Sites. 

nontranscribed se^ences iJ^"^"^' ^ 5' "anicing 
SV40 splice, and polyade^^:,,,^ IT"'''^ 

reared nontra^erib'^L grecic "r'' ^° ^"^'^^ 

The G-protein chemokinJ «^«»ents. 
recovered and purified f^ j;"^'"" P°^>^eptides can be 
-tbods including ammoniuml^i/ar?""' ^^^^^ ^ 

ac.d extraction, anion or ca\ " P«cipitation 
Pbosphocellulose cbromatogrlpt H ^^-^^ograpby. 
Chromatography, affinity ^2^, ^y<^ophobic interaction 
Chromatography and lectin d^^o J"?'^^' '^^'^^-Vlapatite 
seeps can be used, as necess^^ f ^"^^^^ refolding / 

the mature protein. PinX^rT'^^^' configuration ^/ 
Chromatography (hplc) can be ernnT' ^ Performance liquid 
Bteps. ^ ^"Ployed for final purification 

The polypeptides of tho 
naturally purified product oT""' "^^^^^ --Y be a 
synthetic procedures, or proiucel bv °' 
^rom a prokaryotic or ev^J^' recombinant techniques 

^cterial. yeast, higher pitTt ?" " ^ 

Plant, xnsect and mammalian cells in 
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Polypeptide 01 "v«"r " "-'^i-"'/!"". 



for discovery of trTatmlnn "^^^"^ reagents and materials 

con5)ounds which act±va^o / F-«rocess for screening for 

(antagonists, - Of ™e„^^^^^^^^ ^ '^-^^ activation 

invention . receptor polypeptide of the present 

approp" aT::iV:2cr.^//™^ — P-idmg 
t.e present invention on^r u^^oe 

xnclude cells from mammals vea^T . " ^"^"^ "^^^ 

Partic^ar. a Polynucleo:;^ ::.;:::nre" ^ ' 
present invention is employed to t^^ , °^ "^^^ 

-press the O-protein^cher^:: r^p'"; '^'^ 
receptor is then contacted with a tesf «P«ssed 
binding, stimulation or inhibl^i J . to observe 

one such screening™: 1 'T"°^ 
-lanophores which are .raL7el1^\, °' 
chemokine receptor of the prejL ° ^-protein 

screening .technique is describeT T Such a ' 

February 6. 1392^ ^escrxbed PCT WO 92/0x810 published 

"Thus, for exaimjle 

«=.ptor polypeptK., or tJT„^ "tiv,tlo„ „ • 
the melMoptor. cell, which .nH "'""'» 'V contacting 
receptor u„n. c^ JftTh."' / 

the .ignel generated bv^T . Inhibition of V 

- ,e potential antago^r. o^S^ re^r ' '"^"^ 

activation of the receptor. «=eptor. i.e., inhibits 



/ 



V 
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n^h«>. signal, i.e., activates the receptor 

extracellular pH chl^ao * '^"^ "^^^ "»«^««res 

exan^Ple, as LscrL^'L T"'" ""^"^"^ activation, for 
(October laar Por e " 1!"°"' '''' ^^^^^ "^""^ / 

a cell vMch elressTr t; 

present inventioT al^ a secoT'"'" Po^^Peptide of the 
signal transduction or ph Z 
^eter^ine whether the p'TtenttnoTo' ^ 
inhibits the receptor. ^ ^''"^ compound activates 



to 
or 



oocyte. „ tr^i»fr^„tnr° 

co-^und to b< , , , r«:.ptor UgM ana , ' 

.0. cc^o^ .^,1 r ^^'^ ™- 

receptor. ^ ° inhibit activation of the 

• pho.phollpa.e c or D ». ""ptor 1, na,^ ^o 

»o.p.o. zru™:^." « - 

Another method involves ser-or,^ 

to :r"LTr2nr:::.pt:-:^^^^^^ 
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s^face thereof. such a method involves transfecting a 
eukaryotic cell .ith D«A encoding the G-protein che^^e 
receptor such that the cell egresses the receptor oTl^, 
surface and contacting the cell .ith a co„:pound in tt 

iLITh ' ^ The amount of labeled 

ixgand hound to the receptors is measured, e.g.. by measurina 
radioactivity of the receptors ^>, Pleasuring 

T-or-^T,- / receptors, if the compound binds to the 

receptor as determined by a reduction of labeled ligand which 
bxnds to the receptors, the binding of labeled ligLTt^L 
receptor is inhibited. ' 

receptor o£ the present lav«.tlon. or in some cue. „ 
olx^epttde, .Mch bind co tn. ..p„tei. c>^^n.^:Z," 

or cne G-protexn chemoJcine recen^m-B ^ ^ 
ligand. Which have lost ^01!^!!^ r °' '^^^ 

.0 1. .p . cne^Lrr-trtt/riirrre^j^"^ 

through triDle-h^rf^^ ^''''"^ expression 

ougn triple-helix fonnation or antisense DMA or Ria 

0^.^=. „t.o^ e^ » "^-^ « a Poz^uc' etiae't" 

po.^„ox^.. 'n^-r ■"^./r^.r-r " 

polypeptl^. o< the present invent" tole.i""'"" 
^tisens. «„ oii,o„„leoti.e or ,ro. ^. ro .o JZT. 
T^l - >»Stb. A ™ oli^cleoti., is desire, to i 
transoriptio" .tripXe neiT-s . f et'Ti' "T" " 
«es.. .30,3 coone. ,t "ie:^"^^ .^J.^ 
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and Dervan et al.. Science, 251: 1360 (I99i) ) . thereby 
preventing transcription and the production of G-protein 
chemokine receptor. The antisense RNA oligonucleotide 
hybridizes to the mRNA In vivo and blocks translation of mRNA 
molecules into G-protein coupled receptor (antisense - Okano. 
J. Neurochem., 56:5S0 (1991) ; Oligodeoxynucleotides as / 
Antisense Inhibitors of Gene Expression. CRC Press. Boca 
Raton, FL (1988)). The oligonucleotides described above can 
also be delivered to cells such that the antisense RNA or DNA 
may be expressed in vivo to inhibit production of G-protein 
ChenioJcine receptor. 

A small molecule which binds to the G-protein chemokine 
receptor, making it inaccessible to ligands such that normal . 
biological activity is prevented, for example small peptides J 
or peptide -like molecules, may also be used to inhibit 
activation of the receptor polypeptide of the present 
invention. 

A soluble form of the G-protein chemokine receptor, e.g 
a fragment of the receptors, may be used to inhibit 
activation of the receptor by binding to the ligand to a / 
polypeptide of the present invention and preventing the 
ligand from interacting with membrane bound G-protein 
chemokine receptors. 

The conpounds which bind to and activate the G-protein 
chemokine receptors of the present invention may be employed 
to stimulate haematopoiesis. wound healing, coagulation / 
angiogenesis. to treat solid cumors. chronic infections.' ^ 
leukemia. T-cell mediated auto-immune diseases, parasitic 
infections, psoriasis, and to stimulate growth factor 
activity. 

The compounds which bind to and inhibit the G-protein 
chemokine receptors of the present invention may be employed 
to treat allergy, atherogenesis , anaphylaxis, malignancy J 
chronic and acute inflammation, histamine and IgB-mediated 
allergic reactions, prostaglandin- independent fever, bone 
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marrow failure sin. • ^<=^^S95mm 

3u.JL%L^r.ic":r.::.r°^^^^^^^^ ^ 

a therapeutically effective alounc of Z'"'"" 
Piiarn^ceutically acceptable carrTl ! ""^"""^ ^ 

carrier includes but is notT ^^^^P^nt. Such a 

saline, dextrose, water V;ioretl': '""^"^ 
thereof. xhe for™ ^thanol, and combinations 
adainistratior ^^"^^ suit the „»de of 

conpri^Lrr oTre°<sr r 

in^edients of tL ;rrc" ti^r °^ ^ 

invention. Associated /with =°^ositions of the 

in the for™ PrescribedTa al'""'""'^^ ^« « -^^ce 
the manufacture, use or s^ e oJ h '^^'^ regulating 

products. Which notice reflects 

•nanufacture. use or sale f ' h '^^ ^^^^ ' 

-ci^tion. the compounds Of -«*«i-istration . xn 

loyed in conjunction with ott^/H^""" invention u^y 
The Pharmaceutical compositions ^T'" 
a convenient manner suchTs °. administered in 

^^radex».i ((^lica^^-g^ ^;, ^--anasai or 

compositions eLrT^^SSi^^A Pharmaceutical 

^°r treating and/or prophyltis T"' "'^'^^ 

general, the pha^ce^Lf'^^^^^^ ^-^^tion. 
administered in an aL^ oTa! ^ -^11 be 

weight and in most cases they wi "" ^1" "''''^ 
an^unt not in excess of about a ^ """"^^ ^ 

in most cases, the dosage is f'^^!^ ""^^ "^^^^^ <*ay. 
■ng/Jcg body weight daily " ''^^'^^ ^« 1 

administration, symptoJ^' ^^^^''''^'^'^--s of 
The G-proteL IT . .fCONTlSM DOSAGSS) ^ 

are polypeptides, may also be 
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crapAoyea xn accordance with ^ha 

expression of such polypeptides L ^ 
referred to as -gene theSpy - "^^^ 

THUS, for example, cells frn.. 
engineered with a polynucleotide tZ ' " "'"^"^ 
polypeptide ex vivo, with tl encoding a 

provided to a patient hrtre^^trT. "'^^ 
such methods are well-known in t^ " Polypeptide. . 

-y be engineered hy procedures ^oj'- ^^^^ 
retroviral particle containa^rp,^ '""^ ^ of a 

t^e present invention. ' "^"'^"^ ^ Polypeptide of 

Similarly, cells mav 
expression of a polypeptide in "''^ 
P^--^«-es^ow„inthear -^-o by, for example, 

«11 for producing a retrov^ '""^ ^ 

encoding the polypeptide oT^C containing ^ 

administered to a patient for invention „«y be 

"Pression of the polypeptide^ ""^ ^ and ' 

-thods for administeSuT J'"'- "^^'^ ^ °^^r 

"ivention by such method sWd be T'"""" °' 
« ti^e axt from the teachi^oVt\ '° ^^^^-<* 

-'-'^le, the egression vehicj foT ''T'"' ^or 
other than a retrovirus, for Jll " ^"^^^^^^ "lis may be / 
be used to engineer cells ' ^^^°^irus which n«y 

suitable delivery vehicle combination with I 

Retroviruses from which tho 
hereinabove mentioned „«y dLrT"'"' "^«°rs 
limited to. Moloney Murine Lei -ot 
-roviruses sur as .rs%''"" ^^^^^ Xerosis 
Sarcoma Virus, avian leuJco!!« ^^rvey ,/ 

^-an immui::;ricie""'' ''"^ ^^^^-ia ^ 

^eloproliferative S^T^ v.^;'^^^ — adenovirus, 
m one embodiment, the retroviTai' T "^"^ 
from Moloney Murine Leuke^^ vT:^."'^^"^'^ ^^^^ 'derived 
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The vector includes one or more promoters. Suitable 
promoters which may be employed include, but are not limited 
to, the retroviral LTR; the SV40 promoter; and the human 
cytomegalovirus {(XV) promoter described in Miller ec al 
BAotech^iT ,,PS, vol. 7, NO. 9, 980-990 (1989). or 'any other 
promoter (e.g., cellular promoters such as eukaryotic 
cellular promoters including, but not limited to. the 
hastone. pol III, • and ^-actin promoters). other viral 
promoters which may be employed include, but are not limited 
to adenovirus promoters, thymidine Jeinase (TK) promoters, 
and B19 parvovirus promoters. The selection of a suitable 
promoter Will be apparent to those skilled in the art from 
the teachings contained herein. 

■n.e nucleic acid sequence encoding the polypeptide of 
the present invention is under the control of a suitabl! 
promoter. Suitable promoters which may be employed include 

suc^Tl"'" Pronu^ters. 
IZc^l 1 . "^^^^-^^-^ f^V, promoter; the respiratori 

tT^ '"^^ promoters, such 7s 

the M«T promoter, the metallothionein promoter- heat ILl 
promoters; the albumin promoter- th« 1^17 
oioh,r, „^~- promoter; the ApoAI promoter; human 

globxn promoters; viral thymidine kinase promoters, sucH^ / 
th. He^es Sxmplex thymidine kinase promoter; retroviral " 
ITclZ^ -ilfied retroviral .THs hereinabo^ 

tr^T promoter; and human growth hormone 

promoters. The promoter also ™y be the native proper 
which controls the genes encoding the polypeptides 
na.,.."^ «t"-iral plasmid vector is employed to transduce 
pac^gang cell lines to form producer cell lines. Hxam^res 
Of packaging cells which may be transfected include, bu^^e 

vr 19-17-H2, ^CRE. ^CRIP, GP.E-86, GP*envAml2. and DAN cell 
ixnes as described in Miller. Human r^r,. ^ol a 

P^B. 5-14 (i990,. Which is inco^Trated herein by reference 
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in xts entirety rho 

cells .^ou.. .eanr^rolnT 

include, but are not limited tT ^ ^"'^'^ 

liposomes, and CaPO, preTinl?; ^^^e use of 

Plas..;l7cZ tr.e"°"^""^^^^^ 
liposon«, or coupled to a lip^T and .r''"""^"'"^ ""^^ * 
host. then administered to a 

The producer cen 
vec«r particle, .M=" """""^ retroviral 

encoding th. POlypeptider^"' 

"»n te e™pi"^^,To "n!^'" """^"^ parcicle, 
«tr„ or i, " .r™" =>^'y°"<= cella, 

either 

^ress the nucleic acid 

polypeptide. EuJcaryotic cel/'T"'"' "^"'^^ "^^^ 
include, but are^'LU:, to 1 ^ 
embryonic carcinoma cells a« ^^onic stem cells, 

cells, hepatocytes, fibroblast/ " h«nat:opoietic stem 
endothelial cells, J^^Zll' ^T^^' — i-cytes, " 

Tbe present invent^ aif"^^"'*' 
determining whether a 1±^„/ P'°^des a method for 
binding to a G-protein """"^ ^ capable of 

receptor which con^rises ^^^^^^^^ ^-^^ - such 

egresses a G-protein chemTl " ""-kalian cell which 

under conditions permlttir^ '^'^^ '^^^ ^i^^d 

protein chemo3ane "^.^ep/o^ de^"" °' '''^^ ^° - 
ligand Which binds to the redr"'"^ ^"^^^ °^ - ^ 

Whether the ligand binds to the fn" '^""^ determining 

The systems hereinabove described r^'" '^'^'""^'"^ ""P'^"- 
and/or antagonists may alsl ? " '^"--^ning agonists 
ligands Which bind to the Receptor "^termining 

-Pres^:n ^r^pU^^ ^ ^^-'^ ^ -tecting 

the present invention or^hTr r P°^VPePt:ide of 

^he presence of m«./eoc^ng .orTht" °' ' ^ 
Obtaining total mRN;, from the cell 7""'°" ""^^^ comprises 

^e cell and contacting che mRHA so 
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Obtained with a nucleic acid r,r-r.K« 

a nucleic acid molecule encodina ^h» sequence of 

...ridl.in. conditions, .e J V^^^^^^^^ 

hybridized to the probe, and thereby detectlna tl 
Of the receptor by the cell. ^^^^^"^"3 the expression 

The present invention also provides a m»^h«H * 

identified by homology to a « receptors may be. 

polypeptide o^f the P^ent^inLti™ j:r^^^^ 
hybridization, or by identifying racep^rs Thl^r^ 

..^re^ris: " Till °z7r r^- - 

" . lull lenatb transcrlnc / c=rre.poMiag 

mcludi,, ^^^^l ™ l«v«..i=n 

An exanpi, „, , . riWons. e«.ns aadintrons. 

or tne library the probe hybridizes to 
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some diseases result from inherited defective genes. These 
genes can be detected by comparing the sequences of the 
defective gene with that of a normal one. Subsequently, one 
can verify that a "mutant" gene is associated with abnormal 
receptor activity. in addition, one can insert mutant 
receptor genes into a suitable vector for expression in a 
functional assay system (e.g.. colorimetric assay, expression 
on Macconkey plates, coit?)lementation experiments, in a 
receptor deficient strain of HBK293 cells) as yet another 
means to verify or identify mutations. Once "mutant- genes 
have been identified, one can then screen population for 
carriers of the "mutant" receptor gene. 

Individuals carrying mutations in the gene of the 
present invention may be detected at the UNA level by a 
variety of techniques. Nucleic acids used for diagnosis may 
be obtained from a patient's cells, including but not limited 
to such as from blood, urine, saliva, tissue biopsy and ' 
autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatically by using PCS 
(Saxki. et al.. HafeHEs. 324:1S3-1S6 X986) prior to analysis 
RNA or cDNA may also be used for the same purpose As an 
example. PCR primers complimentary, to the nucleic acid of the 
xnstant invention can be used to identify and analyze 
mutations in the gene of the present invention. For example 
deletions and insertions can be detected by a change in size 
of the amplified product in con„arison to the normal 
genotype. Point mutations can be identified by hybridizing 
amplified DNA to radio labeled rna of the invention or 
alternatively, radio labeled antisense DNA sequences of the 
invention. Perfectly matched sequences can be distinguished 
from mismatched duplexes by RNase A digestion or by 
differences in melting temperatures. Such a diagnostic would 
be particularly useful for prenatal or even neonatal testing 

Sequence differences between the reference gene and 
"mutants- may be revealed by the direct DNA sequencing 
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TrTet\ ^^^-'^ segments used as 

thxs method IS greatly enhanced when combined with PGR. Por 
exan5,le, a sequence primer is used with double stranded PCR 
product or a single stranded template molecule generated by 
conTl cietermination is performed by 

ritlT ^''^ ^^eled nucleotide or b 

an automatic sequencing procedure with fluorescent -tags * 

achie^TVr'""^ """^ """^ differences may be 

achieved by detection of alterations in the electrophoretic 
nujbxlity of DNA fragments in gels with or w1^h ^""P^"""^" 
acrar.*.- r. s *u geis With or without deuaturino 

11 '"^•■"=" « specific locations .1,0 ^ 

protection or tlie chemirai 

det^,.— H ranges in gene expression which can be ' 

i»<Jlviau,a3 e«pr.„ia= . s.^ rM.r«,ce to ld«,t«y 

.lt.„cepto.Z;"^^^"*""" °' «.o=i,t,<, 

various tissues ^^^''^'^^ °« ^he present invention in 



or in tMs 
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exan^jle a horseradish peroxidase enzyme. A san?)le is now 
removed from a host and incTibated on a solid support, e.g. a 
polystyrene dish, that binds the proteins in the sample. Any 
free protein binding sites on the dish are then covered by 
incubating with a non-specific protein such as bovine serum 
albumin. Next, the monoclonal antibody is Incubated in the 
dish during which time the monoclonal antibodies attach to 
any G-protein chemokine receptor proteins attached to tlie 
polystyrene dish. All unbound monoclonal antibody is washed 
out with buffer. The reporter antibody linked to horseradish 
peroxidase is now placed in the dish resulting in binding of 
the reporter antibody to any monoclonal antibody bound to G- 
protein chemokine receptor proteins. Uhattached reporter 
antibody is then washed out. Peroxidase substrates are then 
added to the dish and the amount of color developed in a 
given time period is a measurement of the amount of G-protein 
chemokine receptor proteins present in a given volume of * 
patient sample when compared against a standard curve. 

The sequences of the present invention are also valuable 
for chromosome identification. The sequence is specifically 
targeted to and can hybridize with a particular location on 
an individual human chromosome. Moreover, there is a current 
need for identifying particular sites on the chromosome Pew 
chromosome marking reagents based on actual sequence data 
(repeat polymorpbisms ) are presently available for marking 
chromosomal location. The mapping of dkas to chromosomes 
according to the present invention is an important first step 
in correlating those sequences with genes associated with 
disease. 

Briefly, sequences can be mapped to chromosomes by 
preparing PGR primers (preferably 15-25 bp) from the cDNA. 
computer analysis of the cDNA is used to rapidly select 
primers that do not span more than one exon in the genomic 
DNA, thus complicating the an?)lif ication process. These 
primers are then used for PGR screening of somatic cell 
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hybrids containing individual human chromosomes. Only -those 
hybrids containing the huraam gene corresponding to the primer 
will yield an amplified fragment. 

PCR mapping of somatic cell hybrids is a rapid procedure 
for assigning a particular DNA to a particular chromosome. 
Using the present invention with the same oligonucleotide 
primers, sublocalization can be achieved with panels of 
fragments from specific chromosomes or pools of large genomic 
clones in an analogous manner. Other mapping strategies that 
can similarly be used to map to its chromosome include in 
situ hybridization, prescreening with labeled flow-sorted 
chromosomes and preselection by hybridization to construct 
chromosome specif ic-cDMA libraries. 

Fluorescence In situ hybridization (FISH) of a c£3HA 
clone to a metaphase chromosomal spread can be used to 
provide a precise chromosomal location in one step. This 
technique can be used with cDNA as short as 50 or 60 bases. 
For a review of this technique, see Verma et al.. Human 
Chromosomes: a Manual of Basic Techniques^ Pergamon Press, 
New York (1988) . 

Once a sequence has been mapped to a precise chromosomal 
location, the physical position of the sequence on the 
chromosome can be correlated with genetic map data. Such 
data axB fotind, for example, in V. McKusick, Mendelian 
Inheritance in Mam (availaOsle on line through Johns Hopkins 
University Welch Medical Library) . The relationship between 
genes and diseases that have been mapped to the same 
chroouasomal region are then identified through linJcage 
analysis (coinheritazice of physically adjacent genes) . 

Next, it is necessary to determine the differences in 
the cDNA or genomic sequence between affected ouid xinaf f ected 
individuals. If a mutation is observed in some or all of the 
affected individuals but not in any normal individuals, then 
the mutation is likely to be the causative agent of the 
disease. 
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With current resolution of physical mapping and genetic 
mapping techniques, a cDNA precisely localized to a 
chromosomal region associated with the disease could be one 
Of between 50 and 500 potential causative aenes. (This 
assumes l megabase mapping resolution and one gene per 20 



The polypeptides, their fragments or other derivatives 
or analogs thereof, or cells expressing them can be used as 
an immunogen to produce antibodies . thereto . These antibodies 
can be, for example, polyclonal or monoclonal antibodies 
The present invention also includes chimeric, single chain, 
and humanized antibodies, as well as Fab fragments, or the 
product Of an Fab expression library. various procedures 

IZ.^"" """^ '^^ ""^'^ production of such 

antibodies and fragments. 

Antibodies generated against the polypeptides 
corresponding to a sequence of the present inventio^ can be ' 
Obtained by direct injection of the polypeptides into an 
animal or by administering the polypeptides to an animal, 
preferably a nonhuman. The antibody so obtained will then 
bind the polypeptides itself. m this manner, even a 
sequence encoding only a fragment, of the polypeptides can be 
used to generate antibodies binding the whole native 
polypeptides. such antibodies can then be used to isolate 
Che polypeptide from tissue expressing that polypeptide 

For preparation of monoclonal antibodies, any technique 
Which provides antibodies produced by continuous cell line 
cultures can be used. Examples include the hybridoma 
techmque (Kohler and Milstein. 1975. Nature, 256:495-497) 
the traoma technique, the human B-cell hybridoma technique 
(Kozbor et al., 1983, Immunology Today 4:72), and the KBV- 
hybrxdoma technique to produce human monoclonal antibodies 
(Cole, et al., i985, in Monoclonal Antibodies and Cancer 
Therapy. Alan R. Liss, Inc., pp. 77-96). 
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Techniques described for the production of single chain 
antibodies (U.S. Patent 4,946,778) can be adapted to produce 
single chain antibodies to immunogenic polypeptide products 
of this invention. Also, transgenic niice may be used to 
express humanized antibodies to immunogenic polypeptide 
products of this invention. 

The present invention will be further described with 
reference to the following examples; however, it is to be 
understood that the present invention is not limited to such ^ 
exaiz^les. All parts or amounts, unless otherwise specified, 
are by weight. 

In order to facilitate understanding of the following 
examples certain frecfuently occurring methods and/or terms 
will be described. 

"Plasmids" are designated by a lower case p preceded 
and/or followed by capital letters and/ or nianbers. The 
starting plasmids herein are either commercially available, 
publicly available on an unrestricted basis, or can be 
constructed from available plasmids in accord with published 
procedures. In addition, equivalent plasmids to those 
described are known in the art and will be apparent to the 
ordinarily skilled artisan. 

"Digestion" of DNA refers to catalytic cleavage of the 
DNA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used 
herein are commercially available and their reaction 
conditions, cof actors and other requirements were used as 
would be known to the ordinarily skilled artisan. For 
analytical purposes, typically 1 ^ig of plasmid or DNA 
fragment is used with about 2 units of enzyme in eibout 20 ^1 
of buffer solution. For the purpose of isolating DNA 
fragments for plasmid construction, typically 5 to 50 M9f of 
DNA are digested with 20 to 250 units of enzyme in a larger 
volime. Appropriate buffers and substrate amounts for 
particular restriction enzymes are specified by the 



-34- 



/ 



wo 9«/39437 

PCT/US95/07I73 

manufacturer, incubation times of about l hour at 37.- c are 
ordinarily used, but may vary in accordance with the/ 
supplier's instructions. After digestion the reaction is 
electrophoresed directly on a polyacrylamide gel to isolate 

the desired fragment. 

Size separation of the cleaved fragments is performed 
using 8 percent polyacrylamide gel described by Goeddel, D. 
et al., Nucleic Acids Res., 8:4057 (1980). 

-Oligonucleotides' refers to either * a single stranded 
polydeoxynucleotide or two complementary polydeoxynucleotide 
strands which may be chemically synthesized. Such synthetic 
Oligonucleotides have no 5' phosphate and thus will not ' 
ligate to another oligonucleotide without adding a phosphate 
«xth an ATP in the presence of a kinase. A synthetic 
Oligonucleotide will ligate to a fragment that has not been 
dephosphorylat ed . 

-Ligation- refers to the process of fornting 
phosphodiester bonds between two double stranded nucleic acid J 
fragments (Maniatls. T. . et al.. id., p. X4S) . Unless 
otherwise provided, ligation may be accomplished using known 
buffers and conditions with lo units to T4 DMA ligase 
(-ligase-) per 0.5 fig of approximately equimolar amounts of 
the DNA fragments to be ligated. 

unless otherwise stated, transformation was performed as 
described in the method of Graham, F. and Van der Bb A 
Virology, .52:456-457 (X973) ' ' 

example 1 j^-^ 
Bacterial Rxpressi nn and Pti^i > .ptinn n€ tttvimi,-. n _^ / 

The DNA sequence encoding for HDOIRiO, ATCC (P \s 
initially amplified using PCR oligonucleotide p^ffiirs 
corresponding to the 5' and sequences of the processed 
HDGNRio protein (minus the signal peptide sequence) and the 
vector sequences 3' to the HDGNRIO gene. Additional 
nucleotides corresponding to HDGNRiO were added^to the S' and 
3' sequences respectively. The 5' oligonucleotide primer has 
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HDQffllo coding s=,Ta«nce starting fro« the presumed terminal 
-ino ecd Of the processed protein code.. The seZ^e 
s a=a«scn-a=TC»c«cccac«aTAT contains co^i^^^tZ 

:r^o"c:,S'*"e^re 'tT' ^ - ~- 

correspond to the resfrictton r;^^^ t t::rct:::" 
expression vector pQB-g (Qiagea, inc. 9259 Etnn . 
Chatsworth ra qti-.^* Avenue, 

. rh.::;r::r zrettr ri: 

regulatabl. promoter opektor ,P/m ! ' " 

'«BS). a 6-His tag and r„t«=l/c^ . °°" ""^^ 

t».= digested «'th Kc=« Id HiT^^ "^"^ - 
sequences were ligaced in^o « "^'l"!. The amplified 

-c. ..e sec^ence^ro^:; Z'lT^::!::'-^^' 

RBS. llgacion mixture was th^ . 

strain MXS/rep 4 (013^^" , ^.^ '° 

SambrooJc, j. et al Til T ^ Procedure described in 

Sprln. ^rra^r^st ^9^!^ ^ r^er 
nultiple copies of ^h- 1 • ' "^5/rep4 contains 

v-opies Of the plasmid pREP4 „hif.h »^ 

laci repressor and also confers jLa!^'./ ^ ^''^ 
Transformants are identified^ S^^IIIii:"""^" ' 
Plates and anpicillin/^anamyTin ;e3irtaLt '1 °" 
selected. Piasmi. dha was isolated "d T'" ^'^^ 
restriction analysis r,„ confirmed by 

constructs were .io ": containing the desired 

-dia s.^:::Lrjz7^TZ'''! ^'^^ ^^^-^ - 

u./-). - o/. cuitr iruidTo i^LTtra\ 

at a ratio of i:ioo to I.2«;n "'"''"^^te a large culture 

optical density .00 (O O 4 of T ''"^ ^"'^ ^° " 

(-Isopropyl-B-D-thiogllacto ° * 

-nal concentrat^nTf r ^"^^ ^"^^ ^° ^ 
Che lacz repressor, clearing thr^o leaL^ ^-ctivating 
gene expression Cells w*..I -/O leading to increased 

cells were grown an extra 3 to 4 hours. 
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cells ..re then harvested ^ centricugation. The cell peilet 
.as -luhxuze. in the chaotropic agent . „olar c Jioine 
HCl. After Clarification, solubiu^ed aDSNSlo was purified 
from this solution by chrc^tography on a Nickel -Chelate 
colu^ under conditions that alio, for tight binding ^ 
proteins containing the 6-His tag. Hochuli, e. et al j 
C^tography 4il:i„.„4 ,i«4, . HD<amo .as eluted'fr^ 
the colu™ in 6 «,l.r guanidine HCl pH 5.0 and for t^ 

l^' : to 3 «lar guanidine HO 

lOOmM sodium phosphate lo n™r.i=^ , 3"«iJ.aj.ne hci, 

7 mn,^-, , PW'spnace. 10 nanolar glutathione (reduced) and 
2 nmolar glutathione (oxidized) a*... 



Examplp 2 
3ion 9f Reeomh-i nan^ - m xaggi n ir, n Q*^ 
The expression of plasmld, HDGNRiO ha"" is derived fro™ 
vector pcr,KAI/A„^ (Invitrogen, containing., i^ ^40 orillT . 
replxcation. 2, an^icillin resistance gele 3, " " f 

fragment JoXg ^r^.Tre '^7'^''°'' * 
fused m frame t! its 3 "I ^ Precursor and a HA tag 
region of the vector t^ . Polylinicer 

io-f^ .r- 

cell 37 ^"T""' 

protein alio:s\r;deteriroTtr " " ^° ^^^^ 
an antlhod. that rLo^i" ^3^:^ ^e;™^^ "^^^ 

follo^r ''^^"^ — tion strategy 'is described „ ^\ 

The DMA sequence encoding for HDGNRIO ATCC 

constructed by PCR usin« ■ "^"^^o, ATCC » _J) was 

PCR using two prxmers: the 5' primeV^< gtcc 



-37- 



wo 9609437 

PCT/US95/07173 

AAGCrrGCCACCATGGATTATCAAGTGT and concains a Hindlll site 

followed by 18 nucleocides of HDCNRlO coding sequence 

starting from the initiation codon,- the 3' sequent 5 

CrAGCra3AGTCAAGa?I7U3TCI«3GACGTCGTAI^^ 

3' contains complementary sequences to an Xhol site 

.T^i^L"" ^ ^""^ '^^^ nucleotides of 

the «BCNRX0 coding sequence (not including the stop codon) . 

codxng sequence followed by HA tag fused in frame a 
translation termination stop codon next to the HA tag. and an 

T^T^ ^'''''^ ^ the vector 

PCDKAX/Amp. were digested with Hindlli and Xhol restrictio^ 

xnto E. colx straon SURE (available from Stratagene Clonina 
Systems. 11099 North Torrey Pines Hoari t 
M,„ ^ ^ t-ines Road, La Jolla, CA 92037) 

the transformed culture was ma.-^^ . =''«0J7j 

Plates ,.-0. . ""'""^^ plated on ampiclllin media 

ItTiTr ^""/^^^^^^^ "Monies were selected. Plasmid dna was ' 
isolated from transformants and examined bv r^Jr.. 
analysis for the presence of tn. ^ restriction 

expression of :::Z.lr^r ^T'Zls 

transfected wti-h *-*, «^^xu.u, COS cells were 

V/ h'"™ T"4.n °"^-°"^ 

Xlxe expression of the HnrKrein » 

for 8 hours with Z.V Cells were labelled 

urs with S-cysteine two days post transf action 
culture media were then collected and cells were lysed "r^h 
detergent (RlPA buffer (xso KaCl, np-40, 0.x% sds 
NP-40. 0.5% DOC. SOmM Tris. pH 7.5,. (Wilson. I et al id 
37:767 (1984)). Both cell Ivsat- / ' 

. -"-ysate and culture media were 

fr=ce.„s precipitated wer, =„ is. SDS-PAGB gei. 
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Example 3 

Cloning and expression of HDGNRIO using the baculovirus- 
expression svstetn 

The DNA sequence encoding the full length HDGNRIO 



oligonucleotide primers corresponding to the 5' and 3' 
sequences of the gene: 

The 5' primer has the sequence 5' CGGGATCCCTCCATGGATTAT 
CAAGTGTCA 3' and containis a BamHI restriction enzyme site 
followed by 4 nucleotides resembling an efficient signal for 
the initiation of translation in eukaryotic cells (J. Mol. 
Biol. 1987, 196 , 947-950, Kozak, M.), and just behind the 
first 18 nucleotides of the HDGNRIO gene (the initiation 
codon for translation is "ATG") . 

The 3' primer has the sequence 5' CGGGATCCCGCT 
CACAAGCCCACAGATAT 3' and contains the cleavage site for the 
restriction endonuclease BamHI and 18 nucleotides 
complementary to the 3' non- translated sequence of the 
HDGNRIO gene. The anplified sequences were isolated from a 
1% agarose gel using a commercially available kit 
( "Geneclean, " BIO 101 Inc., La Jolla, Ca.) . The fragment was 
then digested with the endonuclease BamHI and purified as 
described above. This fragment is designated F2 . 

The vector pRGl (modification of pVIi941 vector, 
discussed below) is used for the expression of the HDGNRIO 
protein using the baculovirus e3q)ression system (for review 
see: Summers, M.D. and Smith, G.E. 1987, A manual of methods 
for baculovirus vectors and insect cell culttire procedures, 
Texas AgricTiltural Experimental Station Bulletin No. 1555) . 
This expression vector contains the strong polyhedrin 
promoter of the Autographa califomica nuclear polyhedrosis 
virus (AcMNPV) followed by the recognition sites for the 
restriction endonuclease BamHI. The polyadenylation site of 
the simian virus {SV)40 is used for efficient 
polyadenylation. For an easy selection of recombinant 



protein. 
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viruses the beta-galactosidase gene from B.coli is inserted 
in the same orientation as the polyhedrin promoter followed 
by the polyadenylation signal of the polyhedrin gene. The 
polyhedrin sequences are flanked at both sides by viral 
sequences for the cell -mediated homologous recombination of 
co-transfected vild-type viral DNA. Many other baculovirus 
vectors could be used in place of pRGl such as pAc3 73, p.VL941 
andpAclMl {Luckow, V.A. and Summers, M.D., Virology. 170-31- 



39) 



The plasmid was digested with the restriction enzyme 
BamHI- and then dephospho^lated using calf intestinal 
phosphatase by procedures known in the art. The DKA was then 
isolated from a 1% agarose gel as described above. This 
vector DNA is designated V2. 

Fragment F2 and the dephosphorylated plasmid V2 were 
ligaced with T4 DNA ligase. E.coli HBlOl cells were then 
transformed and bacteria identified that contained the ' 
plasmid (pBacHDGNRlO) with the HDGNRXO gene using the enzyme 
BamHI. The sequence of the cloned fragment was confirmed by 
DNA sequencing. 

5 /xg of the plas^nid pBacHDGNIUO were co-transfected with 
1-0 Mg Of a commercially available linearized baculovirus 
CBaculoGold- baculovirus im-, Pharmingen. San Diego. CA , 
using the lipofection method (Feigner et al. Proc. Natl 
Acad. Sex. USA, 84.-7413-74X7 (1987)). 

XM3 Of BaculoGold- Virus DNA and 5 ;,g of the plasmid 
pBacHDGNRio were mixed in a sterile well of a microtiter 
plate containing 50 ^1 of serum free Grace's medium (Life 
Technologies Inc.. Galthersburg. md) . Afterwards 10 ul 
Lipofectin plus 90 ^1 Grace's medium were added, mixed and 
incubated for XS minutes at room temperature. Then the 
transfection mixture was added drop wise to the Sf9 insect 
cells (ATCC CRL X7X1) seeded in a 35 mm tissue culture plate 
wxth 1 ml Grace- medium without serum. The plate was rocked 
back and forth to mix the newly added solution. The plate 
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was then incubated for 5 hours at 27»C. After 5 hours the 
transfection solution was removed from the plate and i ml of 
Grace's insect medium supplemented with 10% fetal calf serum, 
was added. The plate was put back into an incubator and 
cultivation continued at 27»C for four days. 

After four days the supernatant was collected and a 
plaque assay performed similar as described by Summers and 
Smith (supra) . As a modification an agarose gel with "Blue 
Gal- (Life Technologies Inc.. Gaithersburg) was used which 
allows an easy isolation of blue stained plaques. (A 
detailed description of a "plaque assay- can also be found in 
the user's guide for insect cell culture and baculovirology 
distributed by Life Technologies inc., Gaithersburg. page 9- 
10) . 

Pour days after the serial dilution, the viruses were 
added to the cells, blue stained plaques were picked with the 
tip of an Bppendorf pipette. The agar containing the ' 
recombinant viruses was then resuspended ia an Bppendorf tube 
containing 200 ^1 of Grace's medium. The agar was removed by 
a brief centrifugation and the supernatant containing the 
recombinant baculoviruses was used to infect Sf 9 cells seeded 
in 35 mm dishes. Pour days later the supematants of these 
culture dishes were harvested and then stored at 4»c. 

Sf9 cells were grown in Grace's medium supplemented with 
10% heat -inactivated PBS. The cells were infected with the 
recombinant baculovirus V-HDGNRlO at a multiplicity of 
infection (MOD of 2. Six hours later the medium was removed 
and replaced with SF900 II medium minus methionine and 
cysteine (Life Technologies Inc.. Gaithersburg). 42 hours 
later 5 ^Ci of "S -methionine and 5 nCt »S cysteine (Amersham) 
were added. The cells were further incubated for 16 hours 
before they were harvested by centrifugation and the labelled 
proteins visualized by SDS-PAGE and autoradiography. 

Example 4 
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Expression via Gene Therapy 

Fibroblasts are obtained from a siibject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and 
separated into small pieces. Small chunks of the tissue are 
placed on a wet surface of a tissue culture flask, 
approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room cen5)erature, 
the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g.. Ham's F12 
media, with 10% FBS, penicillin and streptomycin, is added. 
This is then incubated at 37»c for approximately one week. 
At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in 
culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized cuid scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al, DNA, 7:219-25 (1988) ' 
f lanke* by the long terminal repeats of the Moloney murine 
sarcoma virus, is digested with EcoRI and Hindi I I and 
subsequently treated with calf intestinal phosphatase. The 
linear vector is fractionated on agarose gel and purified, 
using glass beads . 

The cDNA encoding a polypeptide of the present invention 
is amplified using PGR primers which correspond to the 5' and 
3' end sequences respectively. The 5' primer contains an 
EcoRI site, and the 3' primer contains a Hindlll site. Equal 
quantities of the Moloney murine sarcoma virus linear 
backbone and the EcoRI and Hindlll fragment are added 
together, in the presence of T4 DNA ligase. The resulting 
mixture is maintained under conditions appropriate for 
ligation of the two fragments. The ligation mixture is used 
to transform bacteria HBlOl, which are then plated onto agar- 
containing kanamycin for the purpose of confirming that the 
vector had the gene of interest properly inserted. 
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The amphocropic pA317 or GP+aml2 packaging cells are 
grown in tissue culture to confluent density in Dulbecco's 
Modified Eagles Medium (DMEM) with 10% calf serum (CS) , 
penicillin and streptomycin. The MSV vector containing the 
gene is then added to the media and the packaging cells are 
transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging 
cells are now referred to as producer cells) . 

Fresh media is added to the transduced producer cells, 
and subsequently, the media is harvested from a 10 cm plate 
of confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore 
filter to remove detached producer cells and this media is 
then used to infect fibroblasc cells. Media is removed from 
a sub-confluent plate of fibroblasts and quickly replaced 
with the media from the producer cells. This media is 
removed and replaced with fresh media, if the titer of virus 
is high, then virtually all fibroblasts will be infected and 
no selection is required. If the titer is very low. then it 
is necessary to use a retroviral vector that has a selectable 
marker, such as neo or his . 

The engineered fibroblasts are then injected into the 
host, either alone or after having been grown to confluence 
on cytodex 3 microcarrier beads . The fibroblasts now produce 
the protein product . 

Numerous modifications and variations of the present 
invention are possible in light of the above teachings and. 
therefore, within the scope of the appended claims, the 
invention may be practiced otherwise than as particularly 
described. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Li, ET AL. 

(ii) TITLE OP INVENTION: Human G-Protein Oiemokine 

Receptor 

(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARBLLA, BYRNE, BAIN, GIL?ILLAN 
/n. c^r,^ CECCHI, STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROSELAND 

(D) STATE: NEW JERSEY 

(E) COUNTRY: USA 

(F) ZIP: 07058 

(V) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 '^axjs 

(C) OPERATING SYSTEM: MS-DOS 
CD) SOFTWARE: WORD PERFECT 5.1 

(vx) CURRENT APPLICATION DATA- 

(A) APPLICATION NUMBER - 

(B) FII.ING DATE: concurrently 

(C) CIASSIPICATION: ^ 

(vii) ATTORNEY/AGENT INFORMATION- 

(A) NAME: FERRARO, GREGORYD. 

(B) REGISTRATION NUMBER: 36.134 

(C) REFKRENCB/DOCKST NGMBER: 3258 00- 

(viii) TEIxECOMMUNICATION INFORMATION- 

(A) TELEPHONE: 201-994-1700 

(B) -TELEFAX: 201-994-1744 

(2) INFORMATION FOR SEQ ID N0:1: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 EASE PAIRS 

(B) TYPE: NUCLEIC ACir 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE; cDNA 

(Xi) SEQUENCE DESCRIPTION; 3£Q ID N0:1: 

aTGAOATGGT GCTTrCATOA ATTCCCCCT^ CAAGAGCC^U GCTCTCCATC TAGTGGACAG 60 
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GGAAGCTAGC AGCAAACCTT CCCTrCACTA CGAAACTTCA. TTGCrTGGCC CAAAAGAGAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATrGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AARAGATCAC TmTATTTA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 291 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyx Asp 

ATC AAT TAT TAT ACA TCG GAG CCC T3C CCA AAA ATC AAT GTG AAG CAA 339 
lie Asn Tyr Tyr Ttir Ser Glu Pro Cys Pro Lys He Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAC TCA CTG GTG TTC ATC TTT 337 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe He Phe 

GGT rrr gtg ggc aac atg ctg qtc atc crc atc ctg ata aac tgc caa 435 

Gly Pha Val Gly Asn Met Leu Val He Leu He Leu He Asn Cys Gin 

AGO CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Met Tbr Asp He Tyr Leu Leu Asa Leu Ala He Ser 

GAC CTG TTT TTC CTT CIT ACT GTC CCC TTC TGG GCT CAC TAT GCT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TGT CAA CTC TTG ACA GG3 CTC S79 
Ala Gla Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly Lau Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe He Gly Phe Phe Ser Gly He Phe Phe He He Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TIT GCT TTA AAA GCC 675 
He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG GTG 723 
Arg Thr VaL Thr Phe Gly Val Val Thr Ser Val He Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 771 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC AGT CAG TAT 819 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG i^TA GTC ATC TTG GGG CTG 867 
Gin Phe Trp Lys Asn Phe Gin- Thr Leu Lys Ha Val He Leu Gly Leu 

GTC CTG CCG ,CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Val Met Val He Cys Tyr Ser Giy He Leu Lys 

ACT CTG err CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr He Met He Val Tvx Phe Leu Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 1059 
Asn He Val Leu Leu Leu Asn Tar Pne Gin Glu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GCT ATG CAG GTG ACA GAG 1107 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 1155 
Thr Leu Gly Met Thr His Cys Cys He Asn Pro He He Tyr Ala Phe 
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"e l^r ^ TaAaVCSCC TCAAOTSCGC TOGTaACCCIA GTCAGAGTrG X354 

TGOUrWGGC TTAGmTCA TACftCAGCCT CGGCTGGGGG TGGGGTC;aVA GACGTCmT 1414 

(2) INFORMATION FOR SBQ ID NO •2- 
li) SEQDENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID 

(C) STRANDBDNESS : 

(D) TOPOLOGV: LINEAR 

(ii) MOLECDLE TYPE: PROTEIN 

(xi) SBQOENCE DESCRIPTION: SBQ ID NO: 2: 
Met ASP Tyr Gin Val Ser Ser Pro He Tyr Asp lie Asn .yr Tyr 
Thr ser Glu Pro cys Pro Lys He Asn i°l Lys Gin He Ala ^fa 
Arg Leu Leu Pro P.o Leu Tyr Ser Leu vll Phe He Plxe Gly pL° 
Val Gly Asn Met Leu Val He Leu He L^° He Asn Cys Gin ^ 
X-eu Glu ser Met ;vsp He ^ Leu L^^ Asn Leu Ala He sVr 

ASP Leu Pile Phe Leu Leu Thr Val Pro P^° xrp Ala His Ty. All 
Ala Ala Gin Trp Asp Phe Gly Asn ^ m^.^ cys Leu Leu Thr Gl? 
Leu ryr PHe He Gly Pne P.e Ser Gly HI P.e P.e He He ill 
Leu Leu THr He Asp Ax-g Tyr Leu Ala Hi val His Ala Val HI 
Ala Leu ^Lys Ala Arg val Thr Plie ^ Val Val Thr Ser HI 
lie Thr Trp Val Val Ala Val Phe Ala s'^^ Leu Pro Gly He HI 
Phe 0^ ser Gin Lys G.u Gly Leu ^ ^ Ser III 

His Phe Pro Tyr Ser Gin Tyr ;;in Phe Lys Asn P^e Gin 
Leu Lys He Val lie Le. Gly Leu Val 11^ p.o Leu Leu Val HI 
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Val He 


Cys 


Tyr Ser Gly He 






215 


Asn Glu 


Lys 


Lys Arg His Arg 






230 


Met He 


Val 


Tyr Phe Leu Phe 






245 


Leu Leu 


Asn 


Thr Phe Gin Glu 






260 


Ser Ser 


Asn 


Arg Leu Asp Gin 






275 


Gly Met 


Thr 


His Cvs Cvs He 






290 


Gly Glu 


Lys 


Phe Arg Asn Tyr 






305 


He Ala 


Lys 


Arg Phe Cys Lys 






320 


Ala Pro 


Glu 


Arg Ala Ser Ser 






335 


Gin Glu 


He 


Ser Val Gly Leu 






350 



Leu 


Lys Thr Leu Leu 


Arg Cys Arg 




220 


225 


Ala Val Arg Leu He 


Phe Thr He 




235 


240 


Trp Ala Pro Tyr Asn 


He Val Leu 




250 


255 


Phe 


Phe Gly Leu Asn Asn Cys Ser 




265 


270 


Ala 


Met Gin Val Thr 


Glu Thr Leu 




230 


285 


Asn 


Pro He He Tyr Ala Phe Val 




295 


300 


Leu 


Leu Val Phe Phe 


Gin Lys His 




310 


315 


Cys 


Cys Ser He Phe 


Gin Gin Glu 




325 


330 


Val 


Tyr Thr Arg Ser 


Thr Gly Glu 




340 


345 
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WHAT IS CIAIMED 15 : 

1. An isolated polynucleotide comprising a member 

selected from the group consisting of: 

(a) a polynucleotide encoding the polypeptide as 
set forth in SEQ ID N0;2; 

(b) a polynucleotide encoding a mature 
polypeptide encoded by the DNA contained in ATCC Deposit 

No, ; 

(c) a polynucleotide capable of hybridizing to 
and which is at least 70% identical to the polynucleotide 
of (a) or (b) ; and 

(d) a polynucleotide fragment of the 
polynucleotide of (a) , (b) or (c) . 

2 . • polynucleotide of claim 1 wherein the 

polynucleotide is DMA. 

3- A vector containing the DNA of Claim 2. 

4 . A host cell transformed or transf ected with the 

vector of Claim 3 . 

5. A process for producing a polypeptide comprising: 
expressing from the host cell of Claim 4 the polypeptide 
encoded by said DNA. 

6 . A process for producing cells capable of 
expressing a polypeptide cotqprising transforming or 
transf ecting the cells with the vector of Claim 3. 

7 . A receptor polypeptide coirprising a member 
selected from the group consisting of: 

(i) a polypeptide liaving the deduced amino acid 
sequence of SEQ ID NO: 2 and fragments, analogs and 
derivatives thereof; and 
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(ii) a polypeptide encoded by the cDNA of ATCC 

Deposit No. and fragments, analogs and derivatives of 

said polypeptide. 

The polypeptide of Claim 7 wherein the 
polypeptide has the deduced amino acid sequence of SEQ ID 

N0:2. 

^- ^ antibody against the polypeptide of claim 7 

selected from the group consisting of an antibody which 
agonizes the activity of the polypeptide and an antibody 
which antagonizes the activity of the polypeptide. 

10. A confound which activates the polypeptide of 
claim 7. 

11. A compound which inhibits activation the 
polypeptide of claim 7. 

12. A method for the treatment of a patient having 
need to activate a G-protein chemoJcine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the cotr^jound of claim 10. 

13 . A method for the treatment of a patient having 
need to inhibit a G-protein chemokiine receptor comprising: 
administering to the patient a therapeutically effective 
amount of the compound of claim 11. 

14. The method of claim 12 wherein said con5)ound is a 
polypeptide and a therapeutically effective amount of the 
compound is administered by providing to tne patient DMA 
encoding said agonist and expressing said agonist in vivo. 



-49- 



W09«/39437 

PCT/US95y07173 

IS. 



The method of claim 13 wherein said conpound is 
polypeptide and a therapeutically effective amount of the 
compound is administered by providing to the .patient DNA 
encoding said antagonist and expressing said antagonist in 



a 



16. A method for identifying compounds which bind to 

and activate the receptor polypeptide of claim 7 

comprising: 

contacting a cell expressing on the surface 
thereof the receptor polypeptide, said receptor being 
assocxated with a second component capable of providing a 

to '° ^° ^^-'^"^ °^ - confound 

cUT. With a compound under 

concutxons sufficient to permit binding of the compound to 
the receptor polypeptide.- and -pwuna zo 

identifying if the compound is an effective 
c™ t^ "^^""^ ^ -ond 

inhi^^: ZTlTol ^-"f^^-^°-^ Which bind to 
activation the polypeptide of claim 7 

con^jrismg: 

.h. . J""""""^ • "11 expressing on Lhe ,ur£ac, 
thereot th. re„p„r polypeptide, saia „cepcor belna 
«sc,ci.te. . „„„d ^ 

« e"Tr* " ^"^'^ « ' ™^ 

CO said receptor polypeDtide u,w-k ^ - "fw^u 

po™ r™""'"^ " ^'-"^ " - —P.O. 

determining whether the compound inhibits 

ll^l'T °' "^'^'^''^^ ^i-^ the absence of a 

signal generated from the interaction of the ligand with 

the polypeptide. ^ 



-50- 



wo 96/39437 

,g PCT/US95/07173 

A process for diagnosing a disease or- . 
susceptibility to a disease ^-elated to 2 \ 
Of the polypeptide of ciai. .T^^llT: 

determining a mutation in the nucleic acid 
sequence encoding said polypeptide. 

19- The polypeptide of Claim 7 wherein th» 

20- A diagnostic process comprising - 

analyzing for the presence of ^ho , 
=lal. » 3 ,»^xe ..rive. P°l«.epti., 
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